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great care should be taken to heat the parts throughout
to a uniform temperature before they are quenched.
Unless this is done, distortion is bound to take place,
and cracking is almost sure to follow, unless the shape
of the article is such as automatically tends to avoid cracks.
Sufficient time must, therefore, always be allowed for the
article to be heated to the same temperature, from the
outside to the centre. The second point of importance is
to arrange for the article to be dipped into the quenching
fluid in such a way that parts, which are placed similarly
with respect to the axis of the piece, reach the quenching
fluid at the same time. It is not possible, in view of the
tremendous variety in the shape of case-hardened articles,
to enlarge much upon this point, but the rule should be
well laid to heart. Most machined parts are symmetrical
about some axis, and, in general, this axis should enter
the quenching medium vertically, and not horizontally or
obliquely.

It should be unnecessary to state that case-hardened
articles should never be quenched from a higher tempera-
ture than is really necessary. In Table 68, the correct
hardening temperatures, for parts of normal size made of
the different steels, are shown, and these should be adhered
to. If this temperature is exceeded, the hardening becomes
too drastic, and contraction and expansion changes
become greater, and, in consequence, the distortion is
increased considerably.

A point which cannot be insisted upon too frequently
or too strongly, is the need for avoiding all sharp corners,
grooves, notches, or sudden changes of radius, in articles
which have to be quenched in the drastic manner common
to case-hardening steels. The presence of these defects
in case-hardened articles is responsible for a very large
proportion of the cracked parts which are produced in
many works.

A certain amount of distortion, really a normal change
of specific gravity, always occurs during the quenching of
steel. This has been explained on p. 80, and needs to